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could find of published data, and here exhibit the series in a dia- 
grammatic form, that the naturalist may judge for himself whether 
it bear out the view of Darwin, or no. 

I do not think, judging by the carapace only, that many links are 
wanting between the Llandeflo-flag Peltovaris and the Upper Silu- 
rian Ceratioearis. But there is evidently a still nearer connexion 
(probably we want an intermediate Devonian form) between Cera- 
tiocaris and Dithyrocaris. The .Argus of the Lower Carboniferous 
rocks, and a huge bivalve Crustacean not here described*, were close 
relations of the Dietyocaris and Ceratiocaris of the Upper Silurian, 
differing only in having the anterior joints of the abdomen concealed, 
and the rostrum minute or possibly (but not probably) absent. 

The links between these Coal-meazure forms and those of recent 
times are many of them wanting; but in _/Vebalia we have a good 
representative of the compact, shield-shaped form of Ceratiocaris, the 
two valves soldered into one, and the rostrum attached, the eyes 
being still beneath the carapace. A/ms is the most complete and 
decided form, and it is one of the latest of this group, as it commences 
in the Trias. The abdomen is not only greatly increased, and the 
caudal styles elongated beyond the telson, but the styles are jointed 
appendages; and the feet and antennm have also taken on a de- 
velopment wholly beyond that of the rest of the order. 

The other group, the truly bivalved and enclosing PhyUopods, do 
not present the same variety of forms. From the period of the 
Middle Devonian, where Estheria first makes its appearance, till 
now, there has been but little change, except a gradual increase in 
size. And, as I do not feel sure that we have in the Estheria or 
Leperditia the oldest member of the series, I will only place them 
as they stand in the diagram, and abstain from discussing the affini- 
ties of any but the larger and shield-bearing Phyllopods. 

I may be permitted to say, that even of these the series, as here 
exhibited, is not quite satisfactory in a Darwinian point of view. 
The transition, if it be such, from Hymenocaris, with an entire shield, 
to a form with sutures, and then valves, returning afterwards to a 
more completely soldered and compact form, may be regarded as an 
oscillation of character by those who do not see a more embryonic 
representative in the thin undivided earapa~ (without rostrum, 
suture, or external eye) in the primordial form. Apus, however, is 
unquestionably the most highly developed ; and it is the latest. 

On some TRxc~s of LOWER S~URIAN C~vsrxev~t. By J. W. 8XLVen, 
Esq., F.G.S., A.L.8., of the Geological Survey of Great Britain. 

[Read May 21, 1862.] 

THIs short communication seemed hardly worth the Society's 
notice, and would have been long delayed, but for the appearance 
of a most interesting photograph-plate in the ' Transactions of the 

* JDithyroearis Pholadomga, MS., a speeies with a earapaee 7 inches long, from 
the Carboniferous Shales of Berwiekshire. 
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Linnean Society of Normandy,' 1861. This shows the entire sur- 
face of a slab of sandstone, observed by the author of the paper, 
M. de Brdbisson, in a small quarry at Noron, in the Falaise ; which 
sandstone, overlain by beds of red and brown schist, the author is 
disposed, with M. Mori~re; to consider of Cambrian rather than of 
Lower Silurian age. The geologic position may be somewhat 
doubtful ; but at least these sandstones and schists are overlain by 
the quartzose rocks referred to the age of the Caradoc sandstone, 
which is now tolerably well known in Normandy. 

The surface of the sandstone is split up by a compound cleavage, 
and the slabs could not be detached; casts only and ph(~graphs 
could be taken, but these are quite sufficient to show the whole 
nature of the imprints. These, though doubtfully referred by M. de 
Brdbisson to gigantic A/g~, are (by the consent of four British 
pal~eontologists) clearly referable to the tracks of some Crustacean. 
I shall endeavour, after describing a similar track from British rocks, 
to show in what respects the two differ, and in what way the tracks 
were formed. 

TaAcK oF P~L~OCA~IS (?). 
The track to which I would first draw attention was presented to 

the Museum of Practical Geology ~ by the late Roy. T. T. Lewis, of 
Aymestry. He found it in a picturesque glen (Wilmington Dingle), 
near Chirbury, Salop, in beds of the age of the ~andeilo-flags, which, 
in various localities near, contain abundance of the characteristic 
Ogygia )Buchii and Lingula granulata. In  these beds, up to the pre- 
sent time, no other Crustaceans than Trilobites have been discovered. 

The surface of the slab, broken unfortunately in two by some 
meddling collector, was evidently once continuous, and m u s t  have 
been fully 2 feet long by 1 foot broad. On this surface three 
broad ripple-ridges, with intervening shallow depressions, may be 
seen; and the ridges are cut in all directions by the marks to be 
presently described, while the depressions are left untouched. 

I draw attention to this striking feature, because it at once shows'us 
that the creature swam so near the bottom, that every stroke of the 
extremity of the tail impinged upon the muddy ridges, and not so close 
to the bottom but that the instrument, whatever it was, did not strike 
it when the animal passed over the more depressed surface. 

The tracks vary not a little in length. The deeper ones are often 
2 inches long, and occasionally even more ; the shallower ones some- 
times not more than 1~ inch to less than ~ an inch. But all are of 
the same breadth ; and all, without exception, have been made by the 
same instrument. They are very numerous, as many as twenty- 
three being crowded (and crossing each other at all angles) in a space 
of 4 inches on one ridge. In other portions not above a dozen 
occupy the same space. They are broad and shallow at the abrupt 
end, deep and narrower in the middle, and taper a good deal toward the 
smaller end ; and at both extremities the mud has been driven up 

S. 1 
Wall-ca~e IV. No. 12. 
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Track of Peltocaris (?). 

into a ridge by the stroke; while along the deeper middle portion 
the matrix has fallen in after the instruments (there were two of them) 
had passed, and appears as a rounded, tumid border. 
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That there were two instruments or styles used to produce the 
stroke is clear from the shape of the indent. In very shallow 
imprints the marks of the two prongs (set rather widely apart) are 
visible along the whole length of the indent, and keep at an equal 
distance along this space. When the indent deepens, the prongs 
appear to have been pressed together as the stroke proceeded, for 
the imprint is narrower at the deeper part; and then, as the stroke 
was ended, they did not in all cases spring open to their full width, 
but remained half closed until the prongs were withdrawn. But at 
the first impact they are always about two lines apart; and, as 
before stated, when the stroke has been a shallow one, this breadth 
is preserved to the extremity of the imprint. 

The mud must evidently have been very soft when these impres- 
sions were made; for there seems to have been no resistance, save 
that which the natural density of the substance would readily account 
for. That two prongs were used in the operation is equally clear ; 
and we must look, therefore, for a Crustacean which must have 
possessed such a pair of caudal appendages. There is no probability 
whatever of the markings having been produced by lateral feet, for 
the stroke has in every instance been unique. 

The question next arises, what Crustacean could have formed such 
a track ? We know of many large forms in the Upper Silurian rocks 
which have strong prong-like tails ; and it is to these I should natu- 
rally look for comparison, were it not that all the species of Ceratio- 
caris known, besides being strictly Upper Silurian, have the median 
prong, or telson, of the tail so strong and large that it alone would 
have made the imprint. Such a creature might indeed easily drag its 
long telson along with a wriggling motion, and produce the wavy, 
zigzag trail observed on the slab of Normandy sandstone. The 
wavy line is just what would be produced by a weapon trailed slowly 
along a ridge of muddy silt, which detained it, while the intervening 
hollows would not be even touched by the instrument. I refer that 
track to Ceratiocaris, or an allied genus. But the double imprint 
of our specimen is to be interpreted differently. Either we must 
conceive a genus allied to Geratiocaris, but with the median tail- 
prong abortive and the two lateral ones only developed, or we must 
look to rocks of a higher antiquity than the Llandeilo-flags for its 
analogue. I have lately learned that the caudal appendages of 
Hymenocaris, from the Lingula-flags of Wales, were composed of six 
pieces, four short and two long ones (fig. 3, p. 90). I f  we have not 
yet discovered the large Crustacean which made these broad and 
vigorous imprints, we may feel pretty certain, from analogy with 
forms found both on higher and lower horizons, that it was a great 
Phyllopod, with a prong-like tail, intermediate (in all probability) 
between the two genera above named. A single track becomes in 
this way the witness of an undiscovered form. It may possibly 
belong to Peltocaris (p. 90). 
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